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Listing of Claim a : 

1. (Currently Amended) A 3D image acquisition apparatus 
comprising; 

a pattern projection section which projects a predetermined 
pattern on an object; 

an imaging section which is disp o s e d positioned at a 
predetermined distance from said pattern projection section and 
which images the object m which having the predetermined pattern 
ha& bnrCT projected the_r_e_o_n ; and 

a depth calculation section which detects the proj ec ti o n 
projected pattern projected on the object based on the basis o f 
an image acquired by said imaging section, collates the detected 
projection projected pattern and the predetermined pattern 
p r oje c ted by Llm pattern projec t ion secti o n , and calculates a 



depth of respective parts of the object ba^ed on the basis of trfre 
corres p ond e ncy of the collation, 



wherein the predetermined pattern prrr 



proje c ti o n s e eti o n is - formed by alt e rnately arrangin g includes 
local maximum areas with local maximum luminance values and local 



minimum areas with local minimum luminance 



total number of the local maximum luminance values and the local 



minimum luminance values_i,s_ at least three 



maximum areas are arranged alternately with the loc_aJL_miJ3LinLum 
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TO *re d — by said p atte r n 



values , wherein a 



and wherein the local 
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areas to encode the predetermined p attern based on the 
arrangement of the local maximum areas and the local minimum 
2 5 areas and the, luminance values corresponding to the respective 
local maximum areas and the respective local min imum areas, 

2. (Currently Amended) A 3D image acquisition apparatus 
comprising: 

a pattern projection section which projects a predetermined 
pattern on an object; 
5 an imaging section which is disposed positioned at a 

predetermined distance from said pattern projection section and 
which images the object on which having the predetermined pattern 
has been projected thereon ; and 

a depth calculation section which detects an image pattern 

10 based on the basis — o£ an image acquired by said imaging section, 
collates the detected image pattern and the predetermined pattern 
projected by th e pattern pro jection s e ction , and calculates a 
depth of respective parts of the object fea_g£^ on th e basis of the 
corL ' CSpuudeuiy u£ the collation, 

15 wherein the predetermined pattern projected by said pattern 

projection s e cti o n is fo r m e d by combining includes patterns of a 
plurality of color components, and the p atterns pattern of each 
of the plurality of color components ar^ formed by alt e rnately 
arranging includes local maximum areas with local maximum 
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20 luminance values and local minimum areas with local minimum 

luminance values ,, wherein in the pattern of each pf the plurality 
of color components a total number of the local maximum luminance, 
values ancLthe local minimum luminance values is at._leas t three,,. 
and wherein t h e local maximum ar_e_as are arranged alternately with 

25 the local minimum area s to encode the patt ern of ea,ch of the 
plurality o,f_ color components based on the arrangement of the 
local maximum areas and the local minimum areas and the luminan.ce. 
values corresponding to the respective local_maximum areas .and 
the respective local minimum areas, 

3. (Currently Amended) A 3D image acquisition apparatus 
according to claim 2, wherein in the patterns of each of the 
plurality of color components, positions of the local maximum 
areas wiLh local max i mum luminan ee valu e s and positions of the 

5 local minimum areas with lucal minimum luminance valu e s are 
■ a t ii g nad the same . 

4. (Currently Amended) A 3D image acquisition apparatus 
according to claim 2, wherein in the patterns two, of the 
plurality of color components, positions of the local maximum 
areas with local maximum luminance values and positions of the 

5 local minimum areas with local minimum lu m inance valu e s are 
shifted different - 
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5. {Currently Amended) A 3D image acquisition apparatus 
according to claim 2, wherein the po&ition positions of the area 
y frfah the local maximum luminance of areas, in the pattern of at 
least one of the plurality of color components - is aligned with 

5 lh a positi on are the same as positions of the ama with tho local 
minimum luminance of areas in the patterns of the other others of 
the plurality of color components. 

6. (Previously Presented) A 3D image acquisition apparatus 
according to claim 2, wherein said plurality of color components 
are RGB components. 

7. (Currently Amended) A 3D image acquisition apparatus 
according to claim 1, wherein the projected predetermined pattern 
is one of a stripe pattern or and a matrix pattern, 

8. (Currently Amended) A 3D image acquisition apparatus 
comprising: 

a pattern projection section which projects on an ob je ct a 
spatial encoding pattern in whieh blocks or ar e as with local 
5 n w^ iTnu m - - and minimum luminance value J are alte r nately arranged and 
e ncoding is effect e d by combining l o eal maximum/minimum 
information and gradation information onto an object; 
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a pattern memory which stores the spatial encoding pattern 
that is prujgcteU by the pattern projection s e cti o n ; 
10 * at least one light reception section which receives light 

reflected by the object; 

m at least one image memory which stores information erf 
corresponding to the light received by the light reception 
sections- 
is a depth calculation section which calculates depth 

information of the object based on the basis of the pattern of 
the image information stored in the image memory and the spatial 
encoding pattern stored in the pattern memory; 

a 2D image information generating section which generates 2D 
20 image information b_a_s_g_d on the basis of the information stored in 
the image memory; and 

a 3D image generating section which generates a 3D image 
based on the basis of the 2D image information generated by the 
2D image information generating section and the depth information 
25 calculated by the depth calculation section^ 

wherein the spatial encoding pattern includes local maximum 
areas witJbL-local maximum luminance values and local .minimum areas 
with local, minimum luminanc e values, wherein a total number of 
the local maximum luminance values and the local minimum 
30 luminance values is at least three, and wherein the local maximum 
areas are arranged alternately with th e local minimum areas to 
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encode the predetermined pattern, based on the arrangeme nt of the 
local maximum areas an_d_the local minimum areaa and the luminance 
values corresponding to the respective loc al maximum areas and 
35 the respective local minimum areas . 

9. (Currently Amended) A 3D image acquisition apparatus 
according to claim 8 f wherein said 3D image a cq uisiti o n - apparatus 
hare a t least o ne light reqep,t.ipn section comprises a plurality of 
«ritd light reception sections and said at least one imaoe member 
5 comprises a plurality of said image memories, «nti 

wherein said_3_D_imagg acquisition apparatus further includes 
compxls_e_s, a correspondency determination section which matches 
Lha cont e nts o f and collates the^.iip.aj^J^fQ^m^tipn in the image 
memories and collates th e images , 
10 wherein the depth calculation section calculates -3B the 

£ig££h information of the object based on this basis of information 
determin e d by an output of the correspondency determination 
section, and 

wherein said 3D image section generates a 3D image based on 
15 the basis information generated by the 2D image information 

- g e msxa t - in g ■ - s -e c t i - on and the valu e depth information calculated by 
the depth calculation section. 
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10. (Currently Amended) A 3D image acquisition method 
comprising: 

i 

a sfc&p of projecting a predetermined pattern on an object; 

a st e p of ima g in g acgujlxina an image of the object on which 
5 having the predetermined pattern has b e en projected .thereon, at a 
position srfc that J..s a predetermined distance from a position 
wh&i ' e the predet e rmined pattern has-befen px ' oj&eted of the obnect; 
and 

a step of detecting tt the projected pattern based on the 

10 b asis of an acquired image acquired by 1 said ima g ing step of 

i 

object; [[,]] 

collating the detected pattern and the predetermined 
patterns pro j ect^* - by said p attern pro j ection st ep , and 

calculating a depth of respective parts of the object based 
15 on th e baais of the corr e sponden c y of the collation^ [[,]] 

wherein the predetermined patternj prc-j-e ct e d by said pattern 
proj e ctio n st e p is formed by alternate l y arranging includes local 
maximum areas with local maximum luminance values and local 
minimum areas with local minimum luminance va lues , whereln_a. 
20 total number of the local maximum luminance values and the local 
minimum luminance values is at least three, . and wherein the local 
maximum areas are arranged alterna tely with the local minimum 
areas to encode the predetermined pattern based on the 
arrangement of the locals maximum areas and the local minimum 

-8- 
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25 areas and the luminance values corresponding to the_r espective 
local maximum areas and the respective local minimum areas - 



11 . (Currently Amended) A 3D image acquisition method 
comprising: 

a step of projecting a predetermined pattern on an object; 

a sfce p' of imaging acquiring an image o.f the object on whic;h 
5 having the predetermined pattern ha s be e n projected thereon , at a 
position at- that is a predetermined distance from a position 
wh e re th e p redetermined pat te r n- has b e en p rojected of the object ; 
and 

a st e p o f detecting tar the projected pattern based on the 
10 bdisis of an acquired image - acquired by said ima g ing st e p of the 
object; [ [, ] ] 

collating the detected pattern and the o r e.de_t_e_rmln_e_d. 
patternj. projected by sa i d patt e rn p ro je ction st ep / and 

calculating a depth of respective parts of the object based 
15 on the baaia of the corr e spondency of the collation^. [[,]] 

wherein the predetermined pattern projected—by said patt e rn 
pro j ection st ep is form e d by combining includes patterns of a 
plurality of color components, and the p afr bc rft a pattern of each 
of the plurality of color components are form e d by alternately 
20 a rranging includes local maximum areas with local maximum 

luminance values and local minimum areas with local minimum 
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luminance values , wherein in the patt ern of each of the plurality 
of color components a total number of the local maximum luminance 
values and the local minimum luminance values is at_J.east three, 

25 and wherein the local maximum areas are arranged alternately with 
the local minimum areas to encode the pattern__o_f each of the 
plurality of color components based on the arrangement of the 
local maximum areas and the local minimum areas and the luminance 
values corresponding to the respective local maximum areas and 

30 the respective local minimum areas . 

12. {Currently Amended) A method for encoding a spatial 
patt.er_n_f_o_r 3D image acquisition m&thod , to which a p pli ed , is said 
method comprising: 

generating a spatial encoding pattern encoding m e thod 
5 wherein ■ blt-rc - k -s— w —. gi.tr.ffa — v rtc t- h inc_l_ud_in_g. local maximum areas with 

local maximum luminance values and local minimum areas with local 
minimum luminance values, wherein a total number of the local 
maximum luminance values .and , the local minimum luminance, values 
is at least three; and ar e alt e rnat e ly arranged mt d c —s 
10 predetermi ne d iud c pattern is generated by combinin g l o cal 
maximum/minimum inf o rmatio n— and gradation information 

alternately arranging the local maximum areas with the local 
minimum areas to encode the predetermined pattern _to_s_e_d_o.n_the, 
aryajQg.e,ment of the local maximum areas and th e J ^Q C . ci L minimum 

-10- 
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15 areas and the luminance values corresponding to the respective 
local maximum areas and the respective local minimum areas. 

13. (Currently Amended) A 3D image acqu -r sition method 
according to claim 12, wherein the code spatial encoding pattern 
obtained by the spatial pattern e ncoding m e thod is one of a 
stripe pattern or and a matrix pattern. 

14. (Currently Amended) A 3D imag e a cq uisition method 
according to claim 12, wherein the cwte spatial encoding pattern 
obtain e d by th e spatial p attern encoding method is encoded in 
substantially independent wavelength bands such as R, G and D . 

15* (Currently Amended) A - 3D image a cq uisition method 
according to claim 14, wherein bluika m the, wavelength bands are 
R, G and B anci_J:_h_e_lj^_c_^l_maxiinum areas with l o eal ma x imum 
luminanc e valu e s and the local minimum luminance values areas of 
each of R, G and B are aligned. 

16. (Currently Amended) A 3D image acquisition method 
according to claim 14, wherein blocks or the wavelength bands. _ar.e. 
R, G and B and the local maximum areas with local maximum 

-11- 
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luminance: values and the local minimum luminance values areas of 
each of R, G and B are shifted. 

17. (Previously Presented) A 3D image acquisition apparatus 
according to claim 3, wherein said plurality of color components 
are RGB components. 

18* (Previously Presented) A 3D image acquisition apparatus 
according to claim 4, wherein said plurality of color components 
are RGB components. 

19* (Currently Amended) A 3D image acquisition apparatus 
according to claim 2, wherein the pro je ct e d predetermined pattern 
is one of a stripe pattern err and a matrix pattern. 

20. (Currently Amended) A 3D image acquisition apparatus 
according to claim 3, wherein the p i - ajected predetermined pattern 
is one of a stripe pattern ryr ancj a matrix pattern. 
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21. (Currently Amended) A 3D 
according to claim 4, wherein the 
is one of a stripe pattern ryv and 



Customer No. 01933 

image acquisition apparatus 
proj e cted predetermined pattern 
a matrix pattern. 
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